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•We, California Ink Company, Inc., a 
corporation organized and existing under the 
laws of the Spate of Delaware, United States 
of America, of 545, Sansome Street, San 
Francisco, State of California, United States 
of America, do hereby declare tine inven- 
tion., for which, we pray that a. patent may 
he granted .to us, -and the method by which 
it is to be .performed, «to be particularly 
described in and by the following state- 
ment : — 

This invention relates to the conditioning 
of pigments, and more .particularly to the 
production of finely divided, strong, soft lex- 
•tored organic pigments that have low vehicle 
absorption. Such conditioned pigments are 
readily dispersible in vehicles, and are cap- 
able of providing pigment-vehicle systems 
containing high pmportions of pigment. 

Crude pigments produced from the usual 
organic reactions are generally coarse in par- 
ticle size, lacking in tinctorial strength and 
harsh in texture. For maximum efficiency and 
economy, it is necessary to condition the crude 
pigments in order to improve their proper- 
ties. The resuitHig conditioning pigments 
are then described as being in a pigmentary 
state. 

One method of concfitioning crude pigments 
which is applicable to both vat dyes and 
phmalocyanine pigments, involves dissolving 
the pigments in concentrated sulfuric acid 
and then re-precipitating them by adding the 
acid solution to a large volume of water, this 
method being known as acid pasting. How- 
ever, the acid pasting process has many un- 
desirable features including excessive con- 
sumption of acid, the presence of corrosive 
add fumes, and the attendant necessity for 
disposing of the resultant! dilute acid. 

Numerous other methods have been em- 
ployed in order t o_transform crude pigments 



into a pigmentary state. For example, a dry 
pigment has been ground with salt alone as 
a grinding aid. However, this process has dis- 
advantages an the powdery and fluffy nature 
of the mix, and in the high ratios of salt ao 
pigment that are employed. As a result the 
yields by this method are low, the cost per 
unit weight of pigment is high, and the 
product does not have as high strength as 
is to be desired. 

Other processes have been based on the dis- 
covery that alpha copper phthaiocyanine crys- 
tals may be converted into stable beta crys- 
tals by m illing the pigment with crystalliz- 
ing solvents, with or without salt. Under 
these conditions, the beta crystals which tend 
to form through the action of crystallizing 
solvents, are grounded while in a powdery 
or pasty form to an extremely fine particle 
size to produce a pigment. However, un- 
desirable steam stripping or alternatively ex- 
traction by acidic, alkaline or alcoholic solu- 
tions is required to separate the water immis- 
cible crystallizing solvents and the pigment. 

In accordance with the present invention 
and as a brief summary thereof, a finely 
divided, high strength and soft textured or- 
ganic pigment having a low vehicle absorp- 
tion is prepared by attrition grinding in a 
heavy duty masticator a mixture of a crude, ' 
dry organic pigment, and an organic condi- 
tioning agent as hereinafter defined which 
binds the solids in the mixture by strong 
adhesive forces to form a tough, granular 
nitxture. Advantageously, a water soluble 
grinding aid, such as salt, is also included 
in the mixture. After thoroughly grinding 
the .mixture with the large amounts of 
power required to grind the tough granules, 
the ground mass is mixed with water to 
dissolve the organic liquid conditioning agent 
and any solid grinding agent that is present. 
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Finally the undissolved conditioned pigment 
is mechanically separated from the water 
which contains the dissolved materials. 

The organic conditioning agent used in 
■the mixture must be capable of providing the 
desired tough, granular mixture which is 
:v attrition ground, it must be at least slightly 
water soluble, i.e. at least 0.01% at 25° C, 
for ready separation from the pigment, it 
should have a low volatility under grinding 
conditions, and it must be a liquid at the 
temperature of grinding. It has been found 
that the conditioning agents useful for 
carrying out this process and which have all 
of the important physical properties are poly- 
ols; ethers of polyols; esters of polyols; 
cWorinated derivatives of such polyols; and 
mixtures of such polyols, ethers, esters, and 
derivatives. The term "polyol 99 in current 
technical usage is a contraction and complete 
equivalent of the iterm polyhydric alcohol. 
When such organic conditioning agents are 
included in the mixture in an amount which 
converts the powdery material in a tough 
discontinuous system and which is not suffi- 
cient to produce a paste, heavy duty masti- 
cators and the use of large amounts of power 
are required to grind the mixture. Such attri- 
tion grinding produces the desired pigment 
properties in the crude product. 

The pigment conditioning is obtained in 
accordance with the present invention only 
when the mix during grinding consists of a 
discontinuous mass of tough, compacted 
granular particles with the organic condi- 
tioning agent acting as an adhesive binding 
the solid components together. These aggre- 
gated masses may be in the form of large 
lumps or they may be quite small giving the 
appearance of sandy granules. The desired 
conditioning is not obtained when the mass 
during grinding is either powdery and fluffy 
because of too little organic conditioning 
agent, or doughy and pasty as in prior art 
processes which use solvents or organic 
Squids. 

The organic conditioning agents employed 
in the •grinding process have no solvent 
action whatsoever on the pigment. Therefore, 
they do not act to convert alpha to beta 
crystals of copper phthalocyanine, and the 
control of these forms has no relationship to 
the present process. Furthermore, the organic 
liquids employed in .the prior methods were 
added either in such small amount as to 
retain p owdery characteristics when the pig- 
ment-salt mixture was ground, or in amounts 
sufficient to create a continuous pasty or 
doughy system, which did nc$ require mas- 
ticators or high power input for grinding and 
did not produce the pigment conditioning ob- 
tained with the present process. 

In the accompanying drawings Fig. 1 is 
a graph which illustrates the high power 



required for grundang a pigment mixture pre- 65 
pared in accordance with the present inven- 
tion. The data for the graph is given in 
Example 2. 

Fig. 2 is a graph showing the low amount 
of power required for grinding pasty mixes 70 " 
over the wide viscosity range of between 
12000 poises, and 2400 pokes. The data 
for the graph is also given in Example 2. 

In greater detail, any crude organic pig- 
ment may be advantageously conditioned by 75 
the process of this invention. Such crude 
pigments are conditioned after they have 
been prepared, by any of the well known pro 1 - 
cesscs of making the crude organic pigments. 

Examples of such pigments which may ad- 80 
vantageously be conditioned by the method 
hereof are phthalocyanine pigments, repre- 
sented by either chlorinated or unchlorinated 
coppsr phthalocyanine blue, other metal 
phthalocyanines such as nickel, cobalt and 85 
iron phthalocyanines^ metal-free phthalocya- 
nine, and polychloro copper phthalocyanine 
green. In addition, vat dye pigments, such as 
indanthrone, halogenated mdanthrones, flav- 
anthrone yellow, dibenzanthrone green, di- 90 
chUoro iso-violanthrone, di-bromo anthan- 
■throne, pyranthrone, brorninated pyran- 
thrones (orange and scarlet), perylene red, 
aeridone red— Colour Index (2nd Ed.) Vol. 
3 No. 6800D and oxazole red Colour Index 95 
(2nd Ed.) Vol. 3, No. 67000, thio indigo, and 
halogenated thio indigo (reds and maroons), 
are desirably treated by the conditioning 
method. Other organic pigment types also 
advantageously conditioned by the method 100 
hereof include carbazole fdioxazme violet, 
also called Pigment Fast Violet R Base, sold 
by General Dyestuffs Corporation; red to 
violet quinacridone pigments; azo pigments 
and metal chelate azo pigments. 105 

The organic conditioning agents as herein- 
before defined suitable for this process are 
at least slightly water soluble. Even condi- 
tioning agents having a solubility in water 
at 25° C. less than 0.1 per cent are satis- 110 
factory as long as they are at least slightly 
soluble in -water. When conditioning agents 
having a low solubility in water are utilized, 
the volume of water employed for separation , 
of the conditioning agent from the condi- 115 
tioned pigment is large enough relative to the 
amount of the conditioning agent to extract 
the latter from the ground mixture. 

In addition conditioning agents that have 
a boiling point well above the temperature 120 
produced during grinding are preferred, 
since they are relatively non-volatile at grind- 
ing temperatures. As a result, such condition- 
ing agents do not evaporate and disappear 
from the mix during grinding. In addkrqn 125 
they must have <the property of binding the 
rnixture together with strong adhesion to form 
tough, granular lumps during grinding. 

The organic conditioning agents which- 
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have proven to be effective in providing the 
desired conditioned pigment are as previously 
mentioned, polyols; ethers of polyols; esters 
of polyols; chlorinated derivatives of said 
polyols; and mixtures of such polyols, ethers, 
esters and chlorinated derivatives. The pre- 
ferred type of siuch agents may be broadly 
•represented by the empirical formula 
(QHy0 2 ) (X) TO in which X is selected fnom 
the radicals, OH, OCH 3 , OC 2 H 5 , OQH 7 , 
OC 4 H 9 , OOCGH 3 , CI and combinations of 
such radicals, x is at least two, y is ait least 
four, 2 is any number including zero, and 
m is at least two. Examples of such polyols 
are glycerol; 1,4 butane diol, trimethylol 
propane; 1,5 pentane diol; 1,2,6 hexane triol; 
hexylene glycol; sorbitol; and Deopentyl gly- 
col. 

The most common group of these useful 
conditioning agents which comes within the 
foregoing broad formula is the class of alky- 
lene and polyalkylene glycols and their mono- 
and di-ethers, estens, and chlorides which 
may be represented by the following more 
limited formula: (X) (QH 3 RO)n QH 3 R(X) 
where R is selected from hydrogen, methyl, 
and ethyi; X is selected from the radicals OH, 
OCH 3 , OQH s , OC 3 H 7 , OQH*, OOCCH 3 , 
Gl and combinations of such radicals, and n 
is any number including zero. 

Examples of polyols represented by this 
more common type agent useful in the pro- 
cess hereof are ethylene glycol; dietbylene 
glycol; methylene glycol; tetraethylene gly- 
col; propylene glycol, dipropylene glycol; tri- 
propylene glycol; tetrapropylene glycol; poly- 
ethylene glycols (molecular weights above 
the terra compound); polypropylene glycols; 
poryhutylene glycols; ethylene glycol mono- 
methyl, ethyl and butyl ethers; correspond- 
ing diethylene glycol mono-etheis; methylene 
glycol mono-methyl and ethyl. ethers; propy- 
lene glycol mono-methyl ether; corresponding 
dipropylene and tripropylene glycol mono- 
methyl etheiDs; polyethylene glycol mono- 
methyl ethers (molecular wedgtots 350 to 750); 
diethylene glycol da-ethyl ether; methyl cel- 
losolve acetate; carbkol acetate; methoxy tri- 
glycol acetate; polyethylene glycol chloride 
and methylene glycol dkhloride. 
^ While polyols and their described deriva- 
tives which are liquid at ordinary tempera- 
tures are preferred, they may be solids with 
melting points ranging up to about 150° C, 
or even higher. It is only important that $he 
polyol be a liquid under grinding conditions. 
Since considerable heat is produced in the 
grhiding, such solid agents give quite satis- 
factory results under conditions where (a) 
the developed heat is great enough to melt 
the agent or (b) in certain cases, a small 
amount of water, sufficient to dissolve or at 
least partially dissolve the agent, is present. 
Also, if desired>, additional bear can be 
applied during grinding in order to employ 
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high meltmg polyols in liquid form. On the 
other hand, If a low boiling conditioning 
agent is employed, the mdxture may be cooled 
during grinding to prevent evaporation of the 
conditioning agent. 7Q 

Most efficient grinding is obtained by in- 
cluding a conventional solid grinding aid, 
such as salt, in the mixture. However, the 
grinding aid is not an essential part in the 
mixture of pigment and organic conditioning 75 
agent. Equivalents of sodium chloride as 
the solid grinding aid in our invention aire 
other water soluble inorganic salts, such as 
sodium carbonate, sodium bicarbonate, 
sodium sulfate, and water soluble organic 80 
compounds, such as sugar arid urea. 

In order to obtain the desired granular, 
discontinuous mixture hereof which re- 
quires a high power input for attrition grind- 
ing, it is important that the proper amount 85 
of organic condrtioniug agent be incorporated 
in the anixture. If too little conditioning 
agent is employed based on the 
weight of solids in the mixture, the mixture 
remains powdery, and grinding does not re- 90 
quire high energy intput nor does it effectively 
produce the desired conditioned pigment. If 
too high a proportion of con^tioning agent 
is added so ^ that the mixture exceeds its 
saturation point above which the system is 95 
continuous and pasty, the pasty mixture also 
requires comparatively little energy for 
grinding, and jihis type of paste grinding 
does not effectively produce the desired pig- 
ment properties. 100 

However, when sufficient organic condi- 
tioning agent is added in accordance with thi s 
invention to change the pigment mixture from 
powdery to a granular, non-powdery mix- 
ture in which tough lumps are formed during 105 
grinding to provide a discontinuous mixture, 
a high amount of energy is required to grind 
this mixture. It is the severe attrition and 
shear employed to grind this mixture which 
causes the improved conditioned pigment HO 
hereof to be formed. 

For most pigment mixtures, between about 
0.03 and 0.25 parts by weight of organic 
conditioning agent for each part by weight 
of total solid compounds provides the tough 115 
granular mixture necessary for obtaining the 
desired conditioned pigment. The total solids 
are composed of pigment, grinding aid, and 
any other solid additives that may be present. 
This ratio varies very little with different 120 
pigments or with varying ratios of pigment to 
grinding aid. In general when the organic 
conditioning agent is added to -the pigment 
mixture until the mixture reaches the satura- 
tion point of such conditioning agent, a fairly 125 
sharp breaking point is observable at which 
point the mixture changes from a discon- 
tinuous, granular system into a continuous, 
pasty system. Accordingly, this saturation 
point is the most accurate way of determining 130 
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the upper Hunt of the amount of organic 
conditioning agent that may be added to the 
mixture. When this saturation' point has been 
reached, an increase of even 0.01 parts by 
5 weight of condittoning agent per part of 
6oIids is sufficient to change the mixture into 
a paste and prevent conditioning of the pig- 
ment by the method hereof. Consequently, it 
is important not to add more conditioning 
10 agent than will exceed this saturation point. 
The solids in the mixture may be com- 
posed entirely of pigment. However, best 
results are obtained when a grinding aid is 
also employed since the grinding aid increases 
15 the efficiency of the process. The ratio of the 
grinding aid to pigment is not critical. Both 
low and high ratios of grinding aid to pig- 
ment may be used, the selection of a ratio for 
a given pigment being largely a matter of 
20 economics and efficiency of the grinding treat- 
ment. In general, it is not economical and no 
advantage is obtained by -using more than 
9 parts by weight of girinding aid per pant 
of pigment. At least 0.25 parts by weight 
25 grinding agent per part by weight pigment 
is preferred for best results. 

Most pigment-polyol combinations can be 
employed in this process by mixing the 
total amounts of the three ingredients prior 
30 to the start of the grind. However it has been 
found that in most cases superior results are 
obtained by adding the organic conditioning 
agent in successive incremental amounts dur- 
ing the grinding operation. 
35 Only masticator machines! of the heavy 
duty dispersion mixer type provide the severe 
grinding conditions required for the mixtures 
of this process. Examples of such machines 
are the Baker-Perkins Dispersion Mixer and 
40 the Banbury Mixer. Dough mixers, also re- 
ferred to as Wemer-Pfleiderer mixers, which 
employ double mixing blades of the so-called 
" sigma " type, are totally incapable of exerts 
ing sufficient shearing action on the mixtures 
45 of our invention. Likewise, ball mills, rod 
mills, roller mills and edge runners, also 
known as pan mixers, are ^effective in this 
process due to inadequate power for the 
shearang action required. 
50 The granular mixtures hereof are so tough 
that a very large amount of power must be 
put into the grinding step as compared to 
prior art grinding procedures^ The difference 
in the power required to grind the mixtures 
55 hereof is a difference of kind and not merely 
of degree. Whereas the mixing blades of 
dough mixers commonly used in the prior art 
are held between thin shafts, the shafts in 
masticator mixers are very much larger in 
60 diameter, approaching -that of the blades 
themselves. The blades have a helical or single 
curved shape, .rather than the " sigma " shape 
of dough mixer blades. 

Figs. 1 and 2 illustrate in graph form die 
65 very wide difference between the power 



applied by the grinding blades in our con- 
ditioning process and the power required in 
the paste or powder grinding of the prior art. 
These graphs were plotted from data obtained 
in accordance with Example 2. The relation- 70 • 
ship between elapsed time and shaft horse 
power is shown in Fig. 1, which also indi- 
cates the power required to turn the rotors 
when the machine was empty, and when it 
contained the pigment-salt mixture without 75 
the polyol conditioning agent. A rapid in- 
crease of shaft horse power occurred as the 
conditioning agent was added; and it reached 
a substantially constant maximum at 127 — 
129 horse power. This indicates the itrernen- 80 
dcus power required to grind the mixture 
hereof and condition the crude pigment. 

A similar test was carried out in the 
same machine except that pasty pigment dis- 
persions over a wide viscosity range were 85 
ground to determine the power requirements 
for grmding prior art pasty mixtures. The 
data are set forth in Example 2 and plotted 
in graph form in Fig. 2. The shaft horse 
power over the wide range of plasticity 90 
tested was found to be between 15 and 16 
horse power. 

Viscosities were measured at 25° C. on 
freshly stirred samples by means of a modi- 
fied MacMichael torsion type viscometer. In 95 
this apparatus the cup has an inside diameter 
of 3 cm., the bob was 1 cm. in diameter and 
the end of the bob was immersed 3.53 cm. 
in the sample. The cup rotated at 20 R.P.M. 
The readings obtained on the instrument scale 100 
were converted to viscosity expressed in 
poises by substituting in the fundamental 
equation for a torsion viscometer the applic- 
able dimensions, the constants of the torsion 
wire obtained from the manufacturer and a 105 
proportionality constant (0.861) which was 
obtained by checlang against a heavy oil of 
-^owri viscosity certified by the National 
Bureau of Standards. Since the mixtures of 
cur invention are not plastic nor pasty in HO 
nature, no viscosity measurements are pos- 
sible on such mix tures. 

It is apparent from Figs. 1 and 2 that 
power input required for grmding the speci- 
fic mixtures hereof is more than 8 times the 115 
power required for grinding a pasty mix of 
any measurable viscosity or for grinding a 
powder that does not contain the organic con- 
ditioning agent. In general the various granu- 
lar mixtures hereof require at least about 4 120 
times the power required for grmding the 
powdery or pasty mixes previously employed 
in order to condition the pigment. 

Salt and salt-solvent conditioning processes 
of the prior art have operated at relatively 125 
ilow temperatures, not over 40° or 50° C. 
The extreme shearing in the process of the 
present invention gives rise to much greater 
heat development. In general, a temperature 
of not less than 50° C. is developed in the 130 
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manure during grinding and it may be as 
high as 150° C, or even higher. 

The grinding step of the process may be 
sufficient to condition some .pigments in as 
5 short a time as 15 minutes. In other cases 
the .time can vary up to two hours or even 
mope. Any amount of grindia-g is sufficient 
■to improve the tinctorial strength of the crude 
pigment. Preferably, the grinding step is con- 

10 tinned until the pigment shows no further 
increase in strength. 

One of the important advantages of the 
process hereof lies in the extreme simpldcdty 
of the steps subsequent to grinding, instead 
15 of solvent stripping by distillation, or wash- 
ing procedures with acids, alfcaHes or alcohol 
as required by prior processes, the grinding 
aid and organic conditioning agents in the 
ground mixture are removed very easily by 

20 extraction with water. The solution contain- 
ing the dissolved grinding aid and condition- 
ing agent is then easily separated from the 
pigment by any mechanical process, such as 
by filtration. 

25 The filter cake containing the conditioned 
pigment may subsequently be utilized in 
several ways. For example, .the pigment may 
ba flushed direedy from the aqueous cake into 
oil vehicles by methods well known in the 

30 art. In such methods, the addition of oil 
vehicles to -the cake causes separation of the 
water in one phase from the oil and pigment 
an another phase. The water is then separated 
by any means such as by decantation. Alter- 

35 natively, the cake may be converted into 
various aqueous pulp forms for use in water 
paints and other fields; or it may be dried 
and ground by well known methods for use 
as a dry colour. Organic pigments conditioned 

40 by this process have been found unexpectedly 
.to have such exceptionally soft textures that 
dry grinding may be eliminated. As a result 
the products may be used direedy in dry 
lump form for incorporation in various com- 

45 positions, such as paints, inks, rubber, and 
linoleum. 

If desired, insoluble, inert extenders or 
subnstrata,^ such as blanc fixe, alumina hyd- 
rate, titanium dioxide, calcium carbonate or 

50 barium rosinate, may be incorporated with 
the mixture of pigment and orgjandc condition- 
ing agent in the grinding step of our process 
for the purpose of manufacturing extended 
colors or lakes. This is of particular advan- 

55 tage in the case of certain very expensive 
pigments, since handling losses with extended 
pigments represent smaller yield losses of the 
costly ingredient. 

Furthermore^ the process hereof is simpler 

60 and more efficient than previous methods 
thereby resulting in saving in time and in 
over-all economy of operation. In addition, 
the method results in the eliniin/iiion of 
hazardous,, low boiling solvents, and in large 

65 increases in production capacity, especially in 



comparison with ball milling. Furthermore, 
it provides an" excellent conditioned pigment 
without use of the expensive and undesirable 
acid-pasting proceses used in organic pigl 
ment conditioning. jq 

A number of unexpected advantages are 
obtained in the properties of the conditioned 
pigments by the present method as compared 
with corresponding products conditioned by 
prior art methods. The pigments have an 75 
exceptionally soft texture in the dry state, 
as a result of which the products are usable 
m lump form. This eliminates the necessity 
tor dry grinding the conditioned pigments. 
Furthermore, the pigments hereof have a low 80 
vehicle absorption in either oil or water 
systems, which makes possible dispersions 
of mcreased pigment content with resultant 
high strength compositions. For example, 
press cakes of conditioned pigment can be 85 
made with fifty per cent by weight pigment 
and fifty per cent water, whereas press cakes 
of pigments conditioned by other processes 
generally cannot be prepared in proportions 
greater than forty per cent pigment to sixty 90 
per cent water. Similarly press cakes hushed 
into oil vehicles may give forty per cent pig- 
ment content as compared with timrty per 
cent of pigment conditioned by other pro- ' 
cesses to give the same consistency and flow 95 
properties. 

The following are examples of the condi- 
tioning of various pigments in accordance 
with this invention. 

Example. 1. 100 
850 grams crude phthalocyanine blue con- 
taining 4.42 per cent chlorine, 567 grams 
common table salt and 155 ^grams polvethv- 
tene glycol, HO(QH 4 OXQH 4 OH, n^ecular 
weight 400, were placed in a heavy duty 105 
dispersion mixer. The mixture was ground 
for 2-3/4 hours. An additional 81.5 grams 
of polyethylene glycol was added in small 
increments during the grinding period, and 
the mixture formed tough granular Jumps of 110 
varying sizes. During grinding the tempera- 
ture in the mix rose -to 80 — 85° C. 

After the grinding had been completed, as 
evidenced by the mull-out tests on portions 
of the mix indicating that the .tinctorial 115 
strength does not substantially increase upon 
further grinding, the mass was discharged 
from the mixer. A 30 gram sample was 
boiied in one liter of water and filtered to 
remove the polyethylene glycol and salt. The 120 
washing was repeated several times until sub- 
stantially all the waiter soluble material was 
removed and then the filter cake was dried 
at 70 — 75 ° C. 

Mm-out tests in bodied linseed oil ushw 125 
zinc oxide extensions showed that the finished 
pigment was 10 per cent stronger than a 
mgn quality commercial phthalocyanine blue 
pigment of corresponding sbadq, whereas 



882,534 



10 



15 



20 



25 



30 



35 



40 



45 



the crude pigment before processing was 55 
per cent weaker than the commercial pro- 
duct. 

The mull-out test ♦used in [Strength esti- 
mations in .these examples was based on 
American Society of Testing Materials 
Method D-387-52T (1952), the procedure 
being as follows: — 

A dry sample of the unknown pigment and 
a sample of the reference (standard) pigment 
are each mulled 200 revolutions on a Hoover 
(Registered Trade Mark) muller (with the 
" 100 " weight) using, for example, 300 
milligrams pigment and 700 milligrams 
bodied linseed oil (55—65 poises). Small 
amounts of the mass tone inks thus prepared 
are placed in juxtaposition on white paper 
and drawn down in the well known manner 
to compare the relative hue and transparency 
characteristics of masstone and undertone. 

The two masstone inks are then extended 
with zinc oxide by dispersing 200 milligrams 
of the mulled ink in 10 grams of zinc oxide 
paste by the hand spatula method. The zinc 
oxide white paste has the following com- 
position: — 

78% zinc oxide (New Jersey Zinc Com- 
pany's XX-55). 

16% alkali refined linseed oil, meeting 
Government Specification MTL-0-15180. 

5% bodied linseed oil (as used for the 
masstone ink). 

1% Eugenol (anti-skmning agent). 

After comparing the tint inks for relative 
strengths by drawing them down on paper, 
as in the case of the masstone inks, succes- 
sive weighed amounts of zinc oxide paste are 
added to the stronger of the two masstone 
inks until the two tint inks are of equal 
strength by visual observation. The per cent 
strength or weakness of the unknown sample 
in comparison with the standard or reference 
pigment is then caloulated by means of the 
following formulas: — 

(1) Where the unknown (u) is stronger 
than the reference standard (s) and additional 
zinc oxide paste is added to the former to 
bring the two to equal strengths: — 

oi— s 

"Per cent strong "= X100, where 

s 

oi= total grains white 
paste added to the 
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s=grams white paste in 
standard 

55 (2) Where the unknown (u) is weaker than 
the reference standard (s) and additional zinc 
oxide paste is added to the latter to bring 
to equality: — 

s— u 

"Per cent weak 55 = X100 ' 

s 

60 Applying these formulas to the mull-out 
data obtained in Example 1. 



(1) Processed pigment (u)=11.0 grams zinc 
oxide paste 

Commercial pigment (s)=10.0 grams zinc 
oxide paste 

11-10 

Processed pigment is X 100 or 10% 

10 

strong. 

(2) Crude pigment (u)=10.0 grams zinc oxide 

paste 

Commercial pigment (s)=22.0 grams zinc 
oxide paste 

22-10 

Crude pigment is X100 or 54.5% 

22 

weak. 

Example 2. 

125 lbs crude phthalocyanine blue contain- 
ing 4.42 per cent chlorine, 300 lbs. table 
salt were placed in a jacketed dispersion 
mixer (Baker-Perkins, Inc., Type VUMM, 
100 H.P., 100 gals, working capacity). The 
material was mixed for 1 /4 hour, whereupon 
35 pounds (85 per cent of total) of polyethy- 
lene glycol, (mol wt. 400) was added in 
several increments over a period of 1 hour 
while the grinding continued. At this time, 
6 lbs. additional polyethylene glycol was 
added, and the grinding was continued to a 
total of 3 hours. Cold water was used in 
the jacket to control the heat evolved by the 
grinding action. The temperature of the mass 
at the time of discharge was 145° C 

At intervals during .the grinding process, 
power readings were taken on a recording 
wattmeter connected with the motor of the 
grinder, and the shaft horsepower required 
for grinding was calculated using the effi- 
ciency curves for the mator of the mixer and 
the following equation : — 

HJ\ output=meter reading X 160 X 1.34 X 
motor efficiency. 

The following data were obtained^ and 
plotted in graph form in Fig. 1 :- 



65 



Time (hours) 
0. 

0.25 
1.0 
1.03 
1.16 
1.22 
1.25 
1.5 
1.75 
2.3 
2.5 
3.0 



Horsepower (shaft) 
7.5 
9.0 
27.4 
34.4 
50.9 
65.4 
85.1 
127.5 
127.5 
127.5 
129.0 
129.0 



This illustrates the surprising increase in 
power required for grinding the hard granu- 
lar rnixture produced by adding polyethylene 
glycol to the mixture in the amounts speci- 
fied. Strength tests by the mull-out procedure 
described in Example 1 on samples taken 
from the mix showed that at 1.25 hours 
elapsed time the pigment was 15 per cent 
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weaker than the reference standard, wheneas 
samples taken in the 2 to 3 hour range 
(maximum constant horsepower) showed the 
conditioned pigment to be 15 -do 18 pear cent 
5 stronger than the commercial phthalocyanine 
blue pigment used as a reference standard. 
The initial crude pigment before processing 
was 55 per cent weaker than the reference 
standard. 

10 After removal of the ground material from 
the mixer, it was washed by decantation with 
1200 gallons of hot water. This procedure 
was repeated until substantially all of the 
soluble ingredients had been removed. The 

15 pigment was then filtered through a plate 
and frame press, giving a press cake con- 
taining 52 per cent solids as compared with 
20 to 30 per cent solids in usual commercial 
practice. The press cake referred to above 

20 was flushed into an alkyd resin type ink 
vehicle. The low vehicle absorption of our 
conditioned pigment was shown by the fact 
that the resulting ink contained 36 per cent 
pigment but had the same flow properties as 

25 an ink containing 26 per cent pigment, which 
was flushed from the press cake of a corres- 
ponding standard commercial phthalocyanine 
blue. 

A similar grinding experiment was carried 
30 out in the same machine during the snixing of 
a pigment dispersion corresponding to the 
pasty or doughy mixes of the prior art. The 
viscosity of the composition as the liquid 
component was added decreased from 12000 
35 to 2400 poises. The shaft horsepower over 
this? wide range of plasticity were measured 
and are given on the following chart, which 
is plotted in graph form in Fig. 2: — 
Viscosity (poises) Horsepower 
40 25° O (shaft) 

12000 15.8 
9000 15.0 
7500 15.0 
2400 15.0 
45 Above this viscosity range there are no re- 
liable means of measuring viscosity, and be- 
low the range the mixtures become very thin 
pastes. It is impossible to measure the vis- 
cosity of the tough, granular mixture made 
50 in accordance with the present invention. 

Example 3. 
280 'grams crude phmalocyanine green 
(polycMoro copper phdialocyanineX 1220 
grams .table salt and 120 grams polyethylene 

55 glycol (mol wt 400) were placed in a heavy 
duty dispersion mixer of 0.7 gallon capacity 
and ground for 2 hours, 14 gram® additional 
polyethylene glycol being added during the 
grinding period. The material was then dis- 

60 charged and washed by decantation in 20 
liters of hot water. The washing was con- 
tinued until all the soluble material had been 
(removed. The slurry was filtered and the 
press cake dried in an oven at 70 — 75° C. 



' The resulting product was a pigment with 65 
a talc-like texture having a tinctorial strength 
by mull-out test 20 per cent stronger than 
a high quality commercial phthalocyanine 
green. The initial crude green was by the 
same test 75 per cent weaker than the same 70 
commercial phmalocyanine green. It was ob- 
served that the conditioned pigment of this 
example could be incorporated without 
further pulverizing into a suitable vehicle 
to make an ink or paint with high strength 75 
and excellent purity of tone. 

Example 4. 

100 lbs. crude phthalocyanine green, 200 
lbs. salt and 25 lbs. polyethylene glycol (mol. 
wt. 400) were added to a 100 gal. heavy 80 
duty dispersion mixer of the type used in 
Example 2. The mixture was ground for 
2-1/2 hours. An- additional 100 lbs. salt were 
added during the first half hour, and 15 lbs. 
of polyethylene glycol were added during 85 
the grinding period to maintain a mass that 
was neither powdery nor pasty, but which 
had the characteristic of hard, compacted 
and sandy granules. The temperature during 
the grind rose above 100° C. 90 

After discharging from the mixer, the 
ground mass was washed by decantation with 
900 gallons of boiling water. The washing 
was continued until the pigment was free 
from soluble ingredients. The color was then 95 
filter pressed, the press cake showing a dry 
content of 50 per cent as compared with 30 
to 40 per cent in usual commercial practice. 

Mull-out tests on a dried sample showed 
that the conditioned product was 10 per cent 100 
stronger than a hii-gh quality commercial 
phthalocyanine green, the initial crude green 
being, as in Example 3, 75 per cent weaker 
than the same reference pigment. 

The press cake obtained above was flushed 105 
into an alkyd resin type ink vehicle giving 
40 per cent pigment content in the ink. In 
a similar flushing with a standard commercial 
pigment it was possible to incorporate only 
30 per cent to produce an ink with the 110 
same consistency and flow properties. This 
comparison indicates clearly the advantageous 
decrease in vehicle absorption obtained in 
pigments by the process of this hivention. 

Example 5. 115 
283 grams cmde, red shade phthalocyanine 
blue (4.42 per cent chlorine), 1131 grams 
sodium chloride and 156 grams polyethylene 
glycol (moL wt. 400) were ground for 2 
hours in a 0.7 gal. heavy duty dispersion 120 
mixer. Durmg the grinding period an addi- 
tional 14 grams of polyethylene glycol was 
added. After removal of the water soluble in- 
gredients, as in Example 1, the . pigment 
showed by mull-out test that it was 38 per 125 
cent stronger than the commercial reference 
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pigment, the initial crude pigment being 55 
per cent weaker than the latter. 

Example 6. 
283 grams crude, green shade phthalocya- 

5 nine blue, 1131 grams sodium chloride and 
140 grams polyethylene glycol ((mol. wt. 
400) were ground for 2 hours in a 0.7 gal. 
iheavy duty dispersion mixer. After extraction 
of the water soluble material, following the 

10 procedure of Example 1, the conditioned pig- 
ment showed by mull-out test a strength 
20 per cent greater than a commercial 
phmalocyanine blue of the same green shade. 
The initial crude material was 80 per cent 

15 weaker than the same reference standard. 

Example 7. 
354 grams phth alo cyanine green (poly- 
chloro copper phthdocyanine), 1060 grams 
common salt and 159 grams propylene glycol, 

20 HO— OH3CH3 — OH, were mixed and 
ground in a 0.7 gal. dispersion mixer for 
2 hours. A sample of the product, after ex- 
traction with water and drying as in Example 
1 5 was by mull-out test 20 per cent stronger 

25 than the commercial phthalocyanine green 
reference standard used in Example 4, the 
initial crude pigment being 75 per cent 
weaker than, the same reference pigment:. 

Example 8. 

30 A mixture containing 354 grams crude, red 
shade phthalocyanine blue (as in Example 5> 5 
1060 grams salt and 120 grams of 1,2,6 
hexane tool, C c H u (OH) 3 , MP. 32.8° C, 
was ground for 2 hours in a 0.7 gal. disper- 

35 sion mixer. 39 grams of extra triol were added 
dnring the grind. After about 1 hour of 
grinding the temperature of the mix was 110° 
C. A sample taken after 2 hours was finished 
as in Example 1. A mull-out test showed 

40 the conditioned pigment to be 35 per cent 
stronger than a commercial phthalocyanine 
blue of corresponding shade. The initial 
crude blue was 55 per cent weaker than 
the same reference blue. 

45 Example 9. 

The procedure of Example 7 was followed, 
with the substitution of the propylene glycol 
by 167 grams 1,4 butane did, C 4 H 8 <OH) 2 . A 
sample finished as in Example 1 showed the 

50 conditioned product equal in strength to a 
high quality commercial phthalocyanine 
green, as compaued with the initial crude 
which was 75 per cent weaker than the same 
reference green. 

55 Example 10. 

The procedure of Example 7 was followed, 
substituting 128 grams of itrimethylol pro- 
pane, QH s (CH 2 OH) 3 or C ff Hu(OH> 3 » M.P. 
58° C. for the propylene glycol. A sample 

60 after 2 hours grinding, treated as in Example 



1, showed the conditioned product equal in 
strength to the commercial phthalocyanine 
green reference standard. 

Example 11. 
The procedure of Example 7 was followed, 65 
using as the polypi 145 grams of polyglycol 
11 — 80, a trihydroxy polypropylene glycol 
(Dow Chemical Co.). A sample after 2 hours 
grinding, treated as in Example 1, gave a 
conditioned pigment equal in strength to the 70 
commercial phthalocyanine green reference 
standard. 

Example 12. 
The procedure of Example 7 was followed, 
substituting for the propylene glycol 136 75 
grams methoxy triglycol acetate, CH 3 COO(C* 
H 4 0) 2 QH 4 OCH 3 (Union Carbide Chemical 
Co.). A sample after 2 hours grinding, finished 
as in Example 1 showed the conditioned pro- 
duct to be 30 per cent stronger than the 80 
phthalocyanine green reference standard. 

Example 13. 
The procedure of Example 7 was followed, 
substituting for the propylene glycol 145 
grams of carbitol acetate, CH 3 COOC>H 4 Q — 85 
QH 4 Oq,H 5 (Union Carbide Chemical Co.). 
After 2 hours grinding, a sample finished 
as in Example 1 showed the conditioned pig- 
ment to be 20 per cent stronger than the 
phmalocyanine green reference standard. 90 

Example 14. 
A mixture containing 354 grams crude, red 
shade phthalocyanine bine, 1060 grams salt 
and 156 grams dipropylene glycol methyl 
ether, HOQH 0 O C 3 H c OCH 3 , (Dowanol 95 
DPM, Dow Chemical Co.) was ground for 2 
hours in a 0.7 gal. dispersion mixer. A sample 
was then finished as in Example 1 giving a 
conditioned pigment 30 per cent stronger than 
a commercial phthalocyanine btee of corres- 100 
ponding shade used as reference standard. 

Example 15. 
The procedure of Example 14 was fol- 
lowed, substituting for the " Dowanol 59 120 
grams polyethylene glycol (mol. wt 1000), 105 
freezing point range 37 — 40° C. After 2 hours 
grinding a sample, finished as in Example 
1, gave a conditioned pigment 15 per cent 
stronger than the commercial phthalocyanine 
reference standard. 110 

Example 16. 
354 grams crude phmalocyanine blue, 1060 
grams urea and 251 grams polyethylene gly- 
col (mol. wt. 400) were ground for 2 hours 
in a 0.7 gal. dispersion mixer. A sample, 115 
finished as in Example 1, showed the con- 
ditioned pigment to be 12 per cent stronger 
than the camm'erdial phthalocyanine .bilue 
reference, standard. 
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Example 17. 
354 grams crude, red shade phthalocyanine 
•blue, 1060 grams sucrose and 163 grams 
polyethylene glycol .(moL iwt. 400) wtere 
5 ground for 2 hours in a 0.7 gallon, -dispersion 
mixer. A sample of the ground mixture, 
finished as in Example 1, proved to be 
by mull-out test 30 per cent stronger than the 
commercial reference standard. 

10 Example 18, 

354 grams crude, red shade phmaloc^anine 
blue, 1060 grams sodium sulfate and 124 
grams polyethylene glycol (mol. wt. 400) 
were ground for 2 hours in a 0.7 gal. 

15 dispersion mixer. A sample, finished as in 
Example 1, showed the conditioned- pigment 
to be 10 per cent stronger than the com- 
mercial reference standard. 

Example 19. 

20 142 grams indanthrone {commercial Indan- 
throne Blue RSA, sold by General Aniline 
and Film Corporation), 1270 grams .table salt 
and 109 grams polyethylene glycol (mol. wt. 
400) were ground for 1 hour in a 0.7 gal. 

25 dispersion mixer. A sample, finished as in 
Example 1, showed by mull-out test that the 
conditioned pigment was 75 per cent stronger 
than the original material. 

Example 20. 

30 A mixture containing 226 grams Helio 
Fast Scarlet RA Base, sold by General Aniline 
and Film Corporation, (a vat dye pigment, 
also referred to as perylene red), 980 grams 
sodium bicarbonate and 96 grams polyethy- 

35 lene glycol (mol. wt. 400) was ground for 1 
and 1/2 hours in a 0.7 gal. dispersion mixer. 
A sample, finished as in Example 1, showed 
by mull-out test a strength increase of 30 
per cent over the starting material. 

40 Example 21. 

A mixture containing 283 grams crude 
Permanent Violet KL, sold by General Ani- 
line and Film Corporation, which is carba- 
zole dioxazine violet {references — BIOS 960 

45 and "Chemistry of Synthetic Dyes" by K. 
Venkataraman (1952), Vol. II, page 786), 
1414 grams sodium chloride and 112 grams 
polyethylene glycol (mol. wt. 400) was 
ground for 2 hours in a 0.7 gal. dispersion 

50 mixer. A sample, finished as in Example 1, 
showed by mull-out test a strength increase 
of 53 pier cent over the original crude 
material. 

Example 22. 

55 A mixture containing 354 grams crude, 
red shade phthalocyanine blue, 89 grams 
blanc fixe, 970 grams common salt and 92 
grams polyethylene glycol (mol. wt. 400) 
was ground; for 2 hours in a laboratory (0.7 

60 gal.) dispersion mixer. The polyethylene gly- 
col was added in two successive portions of 



69 and 23 grams. A sample of the product 
was extracted' with water, jfiltered and dried 
as in Example 1. A mull-out test showed 
that the extended pigment (containing 20 65 
per cent blanc fixe) was 45 per cent stronger 
than the initial crude pigment. 

Example 23. 

A mixture containing 354 grams crude, 
red shade phthalocyanine blue, 1060 grams 70 
common salt and 78 grams diethyl carbitol 
sold by Union Carbide Chemical Company, 
C,H 5 0— C,H 4 O^QH 4 OQH 5 , was ground for 
2 hours in- a laboratory dispersion mixer, the 
diethyl carbitol being added in ,two increments 75 
of 63 and 15 grams. A sample of the product, 
extracted with water and finished as in Ex- 
ample 1, showed by mull-out test a strength 
50 per cent greater than the initial crude r>i~- 
ment. 80 
Example 24. 

A mixture containing 354 grams crude 
phtfcalocyanine green, 1060 grams common 
X° grains 2,2-dimethylol propane, 
HOH 2 C^O(CH 3 )^CH 3 OH, and 16 grams' 85 
water was added to a laboratory dispersion 
mixer. After 10 minutes grinding 53 grams 
more neopentyl glycol were added to the 
mass and the grinding was continued 50 
mmuies. At this point the temperature of the 90 
mass reached 95° C. 

At the end of the first hour 10 grams water 
were added and after 1 and 3/4 hours 2*1 
grams more water were added to maintain 
the grmdirrg consistency desired in the mass. 95 
At the end of 2 hours a sample, extracted with 
water and finished as in Example 1, showed 
by mull-out test a strength 70 per cent 
greater than the original crude green pigment. 

Example 25. iqO 
A mixture containing 354 grams crude, 
red shade phthalocyanine bine, 1060 grams 

cr^: AT* — C 4H 8 OH (average mol. wt. 
500) (Polyglycol B-500, Dow Chemical Com- 105 
pany), was added to a laboratory dispersion 
mixer. During the course of a 2 hour grind- 
ing period 48 grams more polybutylene glycol 
were added in small increments. A sample 
of the ground mass, extracted with water and 110 
fcnished as in Example 1, indicated by moiH- 
out test a strength 50 per cent greater than 
tne initial crude blue pigment. 

Example 26. 
119 grams of vat dye dichloro-isoviolan- 115 
throne (Colour Index 1104), 900 grams 
common salt and 120 grams polyethylene gly- 
col (mol. wt. 400) were ground together for 
1/2 nour in a laboratory dispersion mixer. 
A sample of the ground product, extracted 120 
with water and finished as in Example 1 
showed by mull-out test a strength 250 per 
cent greater than the initial crude violet pig- 
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ment and 25 per cent greater than a commer- 
cial lake color of this vat due. 

Example 27. 
A mixture containing 215 grams of a com- 

5 mercial azo maroon pigment, comprising the 
manganese salt of .the coupling product from 
diazotised 2 chloro-4 amino- toiuene-5 sul- 
fonic acid and beta hydroxy naphthoic acid, 
900 grams common salt and 65 grams poly- 

10 ethylene glycol {moL wt. 400) was ground in 
a- laboratory dispersion mixer. After 1/2 
hour a sample, extracted with water and 
finished as in Example 1, showed a strength 
increase by mull-out test of 10 per cent 

15 compared with the initial pigment powder. 
The masstone of the ground product became 
slightly darker and the undertone and tint 
changed to a yellower hue. The grinding of 
the batch was continued for another hour 

20 with the addition of lo grams polyethylene 
glycol. A final sample, finished as before, 
showed by mull-out test no further strength 
change. The masstone became considerably 
darker without any loss of -brightness. 

25 Examflb 28. 

A mixture containing 354 grams crude, red 
shade phthalocyanine blue, 1060 grams 
sodium chloride and 44 grams polyethylene 
glycol chloride (mol. wt. 390—430), 

30 HO— (C : H 4 0) n — QK 4 — CI, was ground in a 
laboratory dispersion mixer. During a 2 hour 
period 50 grams of the polyethylene glycol 
chloride were added in small increments. A 
sample of the product, extracted with water 

35 and finished as in Example 1, showed by 
mull-oait test a strength 13 per cent greater 
than the commercial reference standard. 

Example 29. 
225 grams indanthrone, 900 grams sodium 

40 bicarbonate and 91 grams of polyethylene 
glycol chloride (mol. wt. 390 — 430) were 
ground for 1 hour in a laboratory dispersion 
mixer. 13 grams of the glycol chloride were 
then added and the grinding continued for 

45 another 1/2 hour. At the end of this time 
a sample, finished as in Example 1, showed 
by mull-out test a strength increase of 60 
per cent in comparison with the original crude 
pigment. The undertone and tint of the con- 

50 ditioned pigment showed a markedly cleaner 
hue than that of the crude pigment. 

Example 30. 
A rnixture containing 30 grams crude 
phithalo eyaninjs -gireen^ 900 grams sodium 

55 chloride and 25 grams methylene glycol di- 
chloride, CI — (QH 4 0>: — QH 4 — CI, was 
added to a laboratory dispersion mixer. Dur- 
ing a grinding: period of 1 hour 71 grams 
more methylene glycol dichlorids were added. 

60 Grinding was continued a second hour dur- 
ing which time 14 grams of the glycol di- 



chloride were added. At the end of 2 hours 
a sample, finished as in Example 1, showed 
by mull-out test a strength increase of 50 
per cent in comparison with the original 65 „ 
crude pigment. 

Example 31. 

A mixture containing 1700 grams crude, 
red shade phthalocyanine blue, 425 grams 
sodium chloride and 56 grams polyethylene 70 
glycol (mol. wt. 400) was added to a Ban- 
bury Mixer of one gallon capacity. The mix- 
ing was started and 298 grams more poly- 
ethylene glycol were added gradually. At this 
point wattmeter readings showed that the 75 
machine was beginning to consume the de- 
sired large -amounts of power. Further addi- 
tion of polyethylene glycol was then made 
in five increments totalling 77 grams over a 
period of 43 minutes from the start of the 80 
application of power. 

A sample of the mix taken at the end of 
33 minutes was extracted with water, filtered 
and dried as in Example 1. The product ob- 
tained showed by mull-out test that the con- 85 
ditioned pigment was equal in strength to a 
high quality, commercial red shade phthalo- 
cyanine blue pigment used as reference stan- 
dard., whereas the original crude material was 
55 per cent weak compared to the same refer- 90 
ence standard. 

Example 32. 

A .mixture containing 2125 grams crude, 
red shade phthalocyanine blue and 56 grams 
polyethylene glycol (mol. wt. 400) was added 95 
to a Banbury Mixer of one gallon capacity. 
After the mixing was started 288 grams more 
polyethylene glycol were added, at which 
point the machine showed by wattmeter lead- 
ings that it was beginning to consume large 100 
amounts of power. Further addition of poly- 
ethylene glycol was made in six increments 
totalling 183 grams over a period of 55 
minutes from the start of the application of 
power. 105 

A sample of the mix after 25 minutes 
grinding, finished as in Example 31, showed 
by mull-out test that the mix at this point was 
13 per cent weaker than the commercial refer- 
ence standard (as used in Example 31). A 110 
further sample taken after 37 minutes grind- 
ing gave a strength equal to the reference 
standard. 

WHAT WE CLAIM IS: — 

1. The method of conditioning an organic 115 
pigment to produce a soft-textured pigment 
of high tinctorial strength and low vehicle 
absorption which comprises attrition grinding 
in a heavy duty masticator, a mixture of a 
crude dry organic pigment, and an organic 120 
conditioning agent which comprises a polyol, 
an ether of polyols, an ester of polyols or 
a chlorinated derivative of such polyols, or 
mixtures of such polyols, ethers, esters and 



BNSDOCID: <GB 



882534A I > 



882,534 



11 



chlorinated derivatives, said . conditioning 
agent 'being liquid under the grinding condi- 
tions, having a solubility in water of at least 
0.01% at 25° C. and being .present in- an 

5 tt.m-rtnm/r sufficient to convert the mixture into 
a discontinuous mass of t»ugh 5 compacted, 
granular particles during grinding, adding 
water to said mixture to dissolve said condi- 
tioning agent, and then separating said pig- 

10 merit from the resultant solution of condition- 
ing agent in water. 

2. The method as claimed in Claim 1, 
characterized by grinding said mixture with 
a solid water soluble grinding aid added 

15 thereto, adding said water to said mixture 
to dissolve both said grinding aid and saiil 
conditioning agent, and then separating said 
pigment from the resultant solution of grind- 
ing aid and conditioning agent in water. 

20 3. The method as claimed in Claim 1 or 2, 
characterized by said conditioning agent being 
present in an amount of between about 0.03 
and 0.25 parts by weight (conditioning agent 
per one part by weight of solids in said 

25 mixture. 

4. The method of Claim 2 or 3, charac- 
terized by salt being included in the mixture 
as said grinding aid. 

5. The method of any one of Claims 1 to 
30 4, in which said conditioning agent is an 

alkylene glycol, a polyalkylene glycol, an ester 



of said glycols, a mono and da^ether of said 
glycols, or a chloride of said glycols. 

6. The method of any one of aaims 1 to 5, 

in which said organic conditioning agent as 35 
polyethylene glycol. 

7. The method of any one of Claims 2 to 
6, characterized * by said grinding aid being 
present in the amount of between about 0.25 
and 9 parts by weight per part by weight 40 
of pigment. 

8. The method as claimed in any one of 
Claims 1 to 7, characterized by adding said 
conditioning agent in said amount sufficient 

to convert the mixture into said discontinuous 45 
mass of cough, compacted granular particles 
by applying more than about four times the 
horsepower for grinding .than is required for 
grinding the same mixture in the absence of 
said conditioning agent, and continuing such 50 
grinding until no further substantial increase 
in tinctorial strength of the pigment is ob- 
tained. 

9. A conditioned organic pigment made by 

the method of any one of the preceding 55 
claims, 

10. The method of conditioning an organic 
pigment substantially as hereinbefore des- 
cribed. 

11. The conditioned pigment substantially 60 
as hereinbefore described. 

MARKS & CLERK. 
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